In case E is a Banach space, an analogue of Theorem 1 was proved by Sobolevski [3] and Tanabe [4] and an analogue of Theorem 2 was proved by Sobolevski [3] and Komatzu [2] , but all these authors 268 DIFFERENTIABILITY OF SOLUTIONS OF ORDINARY assume a stronger condition on the resolvent, namely, they assume that (1.3) holds for all complex X with Im(X) Ξ> 0. On the other hand analogs of Theorems 1, 2 were proved by Agmon and Nirenberg [1] (for E a Banach space) under weaker bounds on R(X, A), but only in the case where A(t) = A is independent of ί. It was shown in [1] that the condition (1.3) is necessary if u e C m+1 (α, b) whenever fe C m (a, 6) . Before proving Theorem 1 we wish to observe that (1.4) implies that (1.5) A(s)A~1(t) has m uniformly continuous ^-derivatives.
Indeed, setting B(t) = A^A^s) and multiplying both sides of
, we find that || B~\t) \\ is locally bounded. We further find that B~\t) is continuous in t and also differentiate, and (B-\t)Y = B~\t)B\t)B-\ty, (1.5) now easily follows.
Writing A
(t)A~\s) = A(t)A-\s) [A(s)A-\s)]
we see that if (1.4) holds for one particular s -s and if AfflA-^s) is a bounded operator for each s, then (1.4) holds. Proof. Taking the Fourier transform of ( If now / is only assumed to belong to H o m , then the inequality I u 2 \m+i ^ C\f\l, follows by approximating / by sufficiently smooth functions (for instance, by employing mollifiers and using the fact that "weak" derivatives are also "strong" derivatives). Since a similar inequality holds for u 3 , ueH™ +1 and (2.1) Proof, u satisfies The lemma is well known in the special case where u(t) is a complex-valued function. The proof in the present more general case can be given analogously, or also by expanding u(t) in terms of a fixed orthonormal basis of E and applying the special case to each component. Proof. Taking finite differences in (1.1) we get
5). Setting v h (t) = [v(t + h) -v(t)]/h,

du dt -A(t)u h = [A h (t)A~\s)]A(s)u(t + h) + Λ(t) = φ(t; h) .
Since 3* Proof of Theorem 2* It suffices to prove analyticity in a small interval (α', 6') Furthermore, it suffices to show that for some fixed 8e (a',b') 
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